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(57)Abstract 

PROBLEM TO BE SOLVED: To provide a 
constitutionally simple method and apparatus for 
quantitatively analyzing a target nucleic acid. 
SOLUTION: The purpose of this invention is achieved by 
the following steps: (1) mixing a biological sample 
including a target nucleic acid with primers, a 
fluorescently labeled substrate and a DNA polymerase to 
form a test liquid; (2) performing a preferred reaction for 
amplifying the nucleic acid and then making the test 
liquid adhere to the surface of a sliding glass 1 3 in a 
point-like state, followed by putting the glass 1 3 along 
with the test liquid on a specimen support 1 2 of a 
fluorescence inverted microscope; (3) calculating data 
measured by a photomultiplier 2 with a data-processing 
unit 3 using an auto-correlation function and displaying 
on a display device 4 quantitative information digitized or 
graphed with respect to the target nucleic acid based on 
the calculated result 
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^ <© #«a s aos-r -s xs « ^ t; c t * t r « IS* 
-c^asro^^b* a:s-r «iKtf^W7^— 5" i.x 
ig»*«6i ites(esii?f-r€.xgtaii^xgrorai 

4e0>in i=%i&$*if=«iss^?-(o«ffii ^flffi-r « x€ 
«©iai=«ia**ifca««K»?-©«a**(iR-r4xs 

flit- -Sffffi^Si:. ffFflB®*l=«-3tx-C«W«i6»?-£ 

s a u 7^- ^ Hi * -f 7=- 5« as * ¥a t * *-r s ^ 

[iir*:@i o] aii£^a;!it. ^&nis.a>!s^m^mmz 
t fc & * *t s « /jx If r* ro an s s n J6 -r -1) * * * 



* ^a i: -r -5 if 9 i=ias6rosa. 

[IS«3Si 21 lHl«fl83tfi«j!i^ ¥lSitS3 o±2 0^i 

1 0 1 1 l=§B@<7>SS. 

[Bl«3ai 3] ia«TiESfl«A*, ¥JSltg2 0±1 O// 
mfl>7/<— f^-V— l=J:y3^fi)t*H5CfcS^ai:-r*gS 
0*fc(*1 1 l::I5«(7)Sg, 
[iS*« 1 4 ] a/J^^lf ¥JS#g 200±50nm 
fcJ:0:jfett±OI>^*Sg* 2 000±50 0 nm<OBSntt 
tt^JS-efe«)Ci:$^ai:-rsa««1 0*fcl*1 1 (= 

m}^t^^ 6] pffi^sA^ ^s^jiirt-c-?§?,4x^isa 
a>m^i^^i~m-t-^m^T—9^si^-ri>^mt. urn 

LtzM^'r-'^ *li>*rog^»^SI=aBffliiiia-eSI 
ff-r«s1B»#Si:S^-r«Ci:*4#ai:-r*H*Sl 5 

[a*si 7] T^-^mi^^sA^ ^B4siigia-e;ii# 
**if=e«ics-:Jtx-c. aaa>itBii7'-^»i=ia-i-«^ra 

^e^^t-i: «i^ai:-r *Uf*«1 5*fcl4l 61=12 
[O O O 1 1 

»T-l=H-r «i6Bli^-^ S^adfcfiJffl LrJ8SSJ6<0* 
[00 02] 

[«e*(Oaffil DNA^RNA'Sif(0:KK(;5eia3i:^}-T- 

IK mm (»^a) sro^Mfz^-Kufcaiz, ^s&s 

[00031 eS^«B«i:L-C©DNA;KU Jiv— tf 
LTOtaaSflJ^S (d ATP. dGTP. dTTP. 

dCTP) ©SfiT-e. «H»^a)S 
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ffiDN A^SI^ (temp I ate DMA) I^LT. 
«*ill*'&^LT-*ffi (dsDNA) 

[0 0 0 4] PCR^^^3fct^r. ii«ll^*^fcd s DN A 

A * - *<7)»35^*tfc s s D N A iC^H-r 4 «k 3 * 
-l±4fcir)lz;g;'aTf::Si«^*M<#^SP§^^ ssDNA 
* -tiS L tcl «a> -f -7 <t / N •< 3^ U y -< X $ i± fc i6 

[0 0 0 51 56^. mmi^=f'(Dm»^oft>^^mmi:m 

SL. gafflliHiat (Autocorrelation 
f u n c t Ion) ^^t^r. ®>5r(DgW»^<Dtt/h 

T^S-r4a)T% (F I u o r e s e n 

ce Correlation Spectrosco 
py. BSLTFCS) tmt*iXl^^o FCS^ffll^fc 

i/a>S*5l3tel%TFCS*fiJfflLfca& (K i n j 

0, M. . Rigler, R. . Nucleic Ac 
ids Research. 23. 1795 — 179 
9. 1 9 95) lCBI^*tlTt^i>p 

[0 0 0 6] FCS^ffiL^f-^fi«)ite^C7)fea3^i. Sifi 
t^<0*^aft**tri^So NASBA (Nucleic 
Ac i dSequenceBased Am p I i f i c 
a t i on) A<FCS^lB^*tl. Jfa^f^COH I V (H 
u ma n I mm u nodef i c I encyVlru 
s) <0^mzmSdiU^l^^V&i>:iti3<^t^^fz (Oe 
hienschlaser, F. Proc. Nat 

1. Acad. Sci. USA. 93. 12811-1 
2 8 1 6. 1 9 9 6) o C(Z)N ASB Ajfeti. PCRO 
lEgfe-efc-S**. T 7 RNATKUy^—- tf. 

&1;rn a s e H<hs3. 3 ^(DBMO^^Tt:^ 20 

[0007] NASBA^cty tBmJS:^^ (FCSIZ 
cfc€>iii|«i:^P-3^4*:g«iaiji. APEX (Amp I I f 
i edProbeEx tens i on) 3b<I^ C^^U— 
*^t»ai&**VTl^-& (Wa Iter, N. G. p r 
oc. Nat l. Acad. Sci. USA. 93. 1 
2805-12810. 1996) • ^tlVi». M^IrI 

(forward) :^^-<"5?i:i£^lPl ( r e v e r s 



Lfc3M^(D:/^-f ■^Sj&S^-r-So C<DAPEX(Dlli6 

TM*. gaffiiiiia<D^paws5»A<2 6-9--r^7;u»rca 

[0 0 0 8] 

AS B Aji^Dcfcl/A P EXJifi. l^-rHt. ii-SOfe^ 

S*(3!>S^A«s/Nlt$^^ic-BT$-y-'5<7>'r-. 

[0 0 0 9] *^B^Ii. 3bx;{|x^tgSgltl3:^ii(DllSII^® 

A<-e # -5 cfc 5 i^-r -5 C <5: -e 

[00 10] 

[^MSM^rsfcifto^stecfct/f^^iasi 

I*. a*»^T*aSILtc5t^?L/:*-5^KX-fc^f I uo r 
esce i n-1 1 - d U T P D N A 

(c. *«?«li. 

^ fc 5 < t a>-e So 

[0011] BP^. *«Ma)a«3KKO»W*ar*, "i^ 
^ -< V <!: ^ ^ aw <t * ^ 

^A^t,0«^*;15S-r-5Xg<i:. SIS Lt=<g-^l:i»-:5u 

[00 1 2] cc-e. assxsi*. msojsisiiii^i^o 
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[00 1 31 *fc, sffixgi*, saojMST^-^i-s 

«XSS^t?<OA»»*LtV C«)IE«-r«XS 
I*. aB^ailiial-J:S^1ISC£II^T-r*xS^^t;a>A< 

Jii|®a)r4i-«jji**vfcS^^i-^-a>^«f**!l»i-*"*xg* 

[00 1 5] cc-e, m^^mt. ^mr^ommm^ 
filmic t,fct,s*tStt'hffi»rt-ea>aiiS£iiJgr**^ 

l*» iFJ^]lS3 0±2 0/imroT/<— ^V— l::J:y}^ja 

2 0±1 0/<ma)r/<— ^li'— l=J:y»Jit**l.4fl)A*Jff 

[ O O 1 6 1 *fc, «/hffiSI4, 2 O O dt 5 O 

nmj3J:0:*ia±.a>¥i^S$2O0O±5OO nm(OBS 

[0 0 1 7] mm^mt. m^^mmzmii>it^ 
«rt-es5,*i«a«(oess»^i=ii-r«aii£7*-^« *8e 

lzSBffiiiii»-e38S-r-53iW#Si: ^WT-SOA^S* 

[00 1 8] x-^ai*^si*. safflima-e 



[0 0 191 

->a xoSJSxgcf-eii. e^-r-5^i:'Ei:<. ji6gl<0« 

[0 0 2 01 tt-D-c. wai9iaroPCR-9--<'>;u*Sfc 

[00211 aS^aii, iiilSI=#5S^5i-^(»*:t?4 
5rtl=fct^TIHT**i«Ci:l=<fey, a»»T-<DK«^ 

[0 0 2 21 jfflSxga)«/hffii?A^ ^m^ift^mz^ 
yjefi)cS*v*:i<ki=<fcy, a^i^asjtroait^asST'-^' 

[0 0 2 31 m^^sn^. m^ti&a>mvitsinmmx'& 

[0 0 2 41 @t(f IESA<^l^Sg 1 5±5//mfl>e>7h 
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[0 0 2 5] «/Jv®iaA<^lS#S2 0 0db5 0 nmfcJ: 
fttt±a>^l^S* 2 O O O ± 5 O O nmCDBSHtttt^ 

lar -6 s s fta/jvaa ssa^m < g» ^§-r s i: * 
[0 0 2 6] *«0^-ei4. «/ha)fflSffl»i^$a5Ay*r 

- gcD * *«j#-r * J: 5 ^fS^Wft-e fc s a> * u 
Sottas. «tt«!)a. ttSttt«!ia^cDte;b<^(f 

-So ^ft&mtLXlt^ DARK F I TC. P— 
Cy3. CY3. 5. Cy5. Cy5. 5. Cy7 

[0 0 2 7] mmjimix. s3fe^^c^?a4>"coa#^s 

#SJ:3*a5S^-KSfiix-Cl^-S:^;b^ 8*5^^1:^11 

[0 0 2 8] 13£Xig;t»^ S^5>^0;'St**a)^^) t> ^51 
ifi^SO^-r^t.co-rffc'Sig^c^ii. *«^*JEl^W3a* 

*iEailc^S-r«-t3b^-C^'So »*€>*aiii(Z>2ilS*fr 

OfC^oTI*. (Au t o C O r r e I a 

tion function) imi'^X^U'T ^Ot^ttf 

I*. eaffilim*^3fc^ (Fluoresence C 
orrelation Spectroscopy* BS 
LTFCS) *Sffl-r*a»b^»*UtV FCSSffll^tc 

i/3 >Sf&(wfcL>-CFCS*fiJfflLfcafe (K 1 n j 
o, M- * Rigler, R. . Nucleic Ac 

ids Research. 23, 1795 — 179 
9. 1 995) S#SB-f^C<t*<-e*S« 

[0029] FCS*ISffi-r«SS(D«IB5l4. H 1 

"To coFcsSMii. ^m^^^^^ml^fzm^Lm(D 
7;b^:^^^-\'2 <t jUSt^-^ *g{i ureBfililia 

[0 0 3 0] K«^=&?si II*. aiic^-ray. un 



^1 2lcS-a:y-cXv-< K**^X1 3±|Z^g$1±-S^ t 

x^ fsmiz-izv hx^^o zLo&nxit. mz. ttficD 

McDf^®(*. sftg^feiaojsitSKrih-r-Scfcai:!. -e 
un'^mm^ i*<<ae'r-sx^-< K«'^xi 3»»a>K 

Wiau^Xl 5A<iHSLrt^So 

[0O3 11 ftfe\ ii*saaii*. ^i^^tftckt^o 

^StSiic*ji^-C(i. >k^!feiu>Xi 5(;)u>XT®(cttS^ 

6«)rra!^^#«i 1 s^sLTtctt^ 8*Ma 
jgi (7>3t3i-efe^u-if*i^sai 61*. HI -ciir^u 

=f> (Ar) -f;i->U— tP— *ffiffiU-Cl^*A<. 

SSicjsc-c. <; u::f K>T;u=r> (k r -a r ) 

>U— if— . (He-Ne) U— +F— . 

^U':?A*K-'5A (He-Cd) U— ^Iz®/?* 

^^WjSo^s. ai ^ommmo^mmmt. &wiz 
c r an e ii)^b L r t J: t^o 

[0032] 112 1*, m^ (D i^a^sa® 1 (7) jSISSP^ 

^^-rs^^s-efc-So 132 (A) icfet^r. K** 
^Ai 3i:msa)i8Pa (ia-ei*FA=i. 2) <d»«3 

U>Xl 5i:<7)(iMP9^f-J:y. »/h^i?^lie2 0)!)^J^ 
::(D«/hffiir^i^2 01*. 132 (B) l^^-T 
ck5lc. SKgfzli. 7ttUa.-A*}#ofcU— lf3t«0^ 
(iaT'l*ct3rHlO<l/;h,fcaJ^) A^bJbT(::#i;/cBSR 
ttttCDSIF^WL-Ct^^o ca)taiF«lia2 01*. ^iS* 

SSix-S. C<0.fc33B:. «»/h^i^2 0lc^3it-SS*;lI^ 
I*. S3fe5>^<7>a'hillft*itS^Ul§-SM/MSO^l^l::^ 

-e/hs <-r'Sci:iCcfcy^ 1 ^'co^^Wift 

um<Da*f>TI=:fi*-r-S-/-rX*^*6i::I»*L. iffl 

rS'D(Dmtk^TiiE^\zmmi'^(o\zm^Lxi^^o 

[0 0 3 3] *^e^l*. ±aiLfcS>!7(7>IISSCOi^M(CS 

-:5#. aefi^as. a^^es. msisg. ae^5&«. 

t^e^Hlcfca^r. ^MRTggJS^B^^a^-r^o «9^i*. 
±fSL/i:iiisa))^«8rM*. agssa^ur. ^^safii 
a>un-^\zx. m^km&mmtmcmmTxm^'sim^j: 

tCDimmLfzii^. ft«^§|i^itS6408 2 8A1-^ 

3te ^ ^ * i> >^°rt^ «i: -S cfc 5 C: AJ¥:^i:^lStl-r 
*Ll*. K;b-^x±(c^rc:t;fe<. 
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[DO 3 4] j^Tci. :$^^BMa)mMminm-r^i)^^ * 
\z&'r5l^x. :$im^M(Dam^(D&myKmizmcx^mtji 

[00351 

PGR 

O. lUjI/l-IPol I SDN A^^B* (Amp I 
iTaqGold^Perkln — Elmer)^1 
X/iyyT—l (P e r k i n — E I me r )^ 200 
/iMOdATP. dGT PfccfclXdCT P. 1 2 O 
M<7>dTTP. 8 0/lM(7>:7;U:!t-U':^-fe^>1 1 -d U 
TP (FluoroGreen, Amersham F 
I u-d UT P) . jBlIS O. Q uua> JK^fo] ( f o 
r w a r d) tffiS'lRl (reverse) nT 
*^A,f£;1^?§;-S*«i?S<t L. coa^!* 5 1 i: 2 5 

[O O 3 6] mmtX^XZO O p g/5 1/ I (D^g^A 
$f:77 — i>DNA (48. 5 k b) SWDN 
ACDg^li. 4 0 00 b pT'feofco ^KKit'l^l^^txfr 
^f^-r-TO^Sia^Jli. iIll^|Si:;^^-<V36^GATGAG 
TTCGTGTCCGT AC AACT (ia»*#= 7 1 
3 1-71 53) . 2E:^fS]:^^>r-7A^CTTAACCA 
GTGCGCTGAGTGACT (^SS^= 110 9 
8-1112 0) -Cfcofco 

[0 0 3 7] »»it*SJRj£SfT3fctf><DPCRgai±. 

::^p^^^:/;u36:-9— v;u$!lfflivX7^A (PC7oo. 

As t ectt) ^miK -tIB«-«l;1$SJ|3l#-r^PCR« 

5fc'r9 6t^-ei 5 5^PB^CD^AE«aS (tD^^^«&S) 

|ZJ:-5T~— ;UffiS^. 6 5*t5-e4^FHl(D-f 
i/gVlCcfc^ffgS^Scb:. $^rc9 6' CT-1. S^r^l 

CR-9--f ^?;USIIiTLy=o PCRffi#SII*. 

p c R-9--f ^;uT-«t y as ^(D«lli*-e- 2 o-cirffi 
[0 0 3 8] <fl^Si**^?5:A^':5fc5^^U7|-vK*ffi^yK 

<aiz. pcRjR*5*i±fc*ei«o;g^aE)b<5 0// 

^:^cfc3(^liB7K$An^fcti<7)SM i c r o S p i n * 

[OO 4 2] a^l l^tet^T. y (iTK'J-? — DN AJ^Ei)' 
(DilJ^. rmono=Wo2/4 Dmono* rpoly=Wo2/4 
Dpoly. S=Wo/Zo (CC-^. Woli«|jS#jfia>« 



■^A (S — 400HRi. Pha rmac i aBI ot e 
ctt) IziAMtfco ca>*vAt?to-CittmLfr«-58»<D 
tt:^Vc$afi-e?:i!l^Lfr^C5. 55;/lA^b60|i 

I <^>raici^flJL-Ct^/r:o i8«l*£l::3Ba-r'5Ci:<j:<. 
35^(0 FCS^^$!TC)fco 1 O(0«S«(D»^fili6 6 
ODaiifiSLfco tlto-C. i?DNA<^» 
^gfi 3 2 X 1 0 6d a i:ttSdJ3fefro 

[O O 3 9] (2) FCSSgS 
Hi ^Z^L/=c>:3^l:FCSglH*fflt^r. FCSjiISS 

■e. ilTBR(7)FC SSa (ConfoCor^CarlZ 
i s s J e n a Gmb H) <Dlt«^lCtt-y-. lg*4 O 

<S<7>jkt!t^U>X (C — A p o c h r oma t , NA = 
1. 2) lzj:y, U>X(^^ilor^fcCW Ar+U— 

— K (APD) -e&'SSPCM-200-PQ (EG& 

Gtt) tJi/^-yyu h> • ^-l^v^-r >y • ^— K 

• uy u— ^— -efc-SALVs ooo/E (alv g 
mbH) xm^r^z,t\z^^)mm\^fz. t^n. m^m 
ouny^Lmit.. mM\z\t.. */<-yvx±rz2 0// 1 s 

(7>K«(*S(i. n— y5>6G(DS£tfetti»fit3!i^t>^SL 
fco :7;u;J-U'y-te-r>^F I u-d 

\JT po}^}S.(r>^m.^mi^x^Mz. 

loo 4 0] »1 »rBia9SLfcS3fefi^li. s^ihissp 
l=IBffi*-&«»i:^tlc. a^SBfflBiBiaG (t) fziS 
ffl*i±^;i<b:i3^y^«f$n«J:5ic::^ay^s>yL 

r. i¥«S^T'^fco C0^3fegHfflH^3&G (t) I*. 

(^y-^-DNA) ^ L-ca>2iSi<z)sm<bSH^^ (f 

I u~1 1-dUTP) (D^feit^rHlrmono^t^^'J^— 
D N A i: LT(X)5ii2^**LfcSPIikSM»Ta>afe5t^re1 r 
poly*^^- R i g I e r C><7>:^^ (Fluoresce 
nee Spectroscopy — New Metho 
ds and AppI ications^ Spring 
er^ Berl in, 13 — 24, InJ. R. Lak 
owicz (Ed. ), 199 2#RB) JslT 

[O O 4 1 ] 

[ai] 

/Jv^iFlCj^^^tt^BSRSttCDSq^lIl^ (13 2 (B) # 

gg) a>tt:S^mogr**y. 2 z oi±^-a)g^*^(*-r 
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[0 0 4 3] 7^— ^S«Tl±. i^— ^t^T^yuH 

STliig**Lfc»dF-OftaTli. ^2 : T= (N/V 
c) V clz^^J^nr^ZtV. ^Rit'T-^tLXlti 

«*-eiifi**tfc D N A icK y yaay:i-7— 
(F I u-d UT p) (D^a^SKfeuri^^o 

^JgOtt;S^iSJS*DNA»T»N y-e&jofcfilli. DN 

[0044] (3)fflS«iacD»:s 

>6 ■7;U:i-b*>-lr-f > ( f I u o r e s c e i 
n) . RXSF I u-d UT P(Dt&tfcftrB^CDail£*^C>Si6 

[0 0 4 5] (4) PCRlZcfc-6F I u-1 1 - dUT 
ti^lZ-t ^t^iiblZ^ F I u-d U T P<DlgJS[*1 0%*^t» 

5 oroST-^^b^t+Tia-^-c^tro lasii. 
m^^mizssif^m^st^^ k b<7>i^i±*^-r^aT?fc 

5o ap^. 5 0-9-<^;KDe»lt»ffiSl£^(D«fe?ai:Lr 
a)PCRSlS?1^Jl$3 /i I *7%r:b*n— x^;Hz;!iNlt 
fco cc-e. H3 (A) I*. JL^i>=L—Jx • ::^p^-r K 

(ethidium bromide) S^&filT. B 3 
(B) it. X5^e;i-A&feST*fc^o *t:=. @*M 
li. (Haelll-digested77 

-rxi 7 4DNA) s^-To roj . ri 

oj. raoj. rsoj. r40j i3«fci/ rsoj 

F I u-dUTPtdUTPH-dTTP<D%tt$^ 
LTl^-So FNf*. astp^^ L/;i-vK (ffi^ii^tVCtV 
$l^5^^U:i■i/K) TJfcSo 03 (A) iCfcftS 

— Ya3*ffiL>. 03 (B) iZtSlfi^m&iZit^&y^ 

[GO 4 6] 03 (A) lCcfe*tli. 5 0%(7)F I u-d 
U T P#^TIwfet^-rt. 4 O O O b pa)S?fePCR^ 

F I u-dUTP0S^&t^\zmtX\Lfz^ itfiDNAO) 

C<7)§IK-r?l*. 03 (B) lC^-rJ:-5IC. ^l&atiF I 
u - d U T P A«3& i: ^ i: t? ft ^ C 3b<^ * *vfco 



[0 0 4 7] (5) F cRiztsif i>m^^mtm^m^ 

■m. 

a4{i. PCRlZ^lf^^ FI u-d UT P(7>%i±(7)^ 

fcSo 0*. ra^Biii. DN A 1 »^^fcyo¥iSttSfi 

^mrztelt^DN A^J^TSt^^-To 04fC«fc^<t. 
^fcy(7>m*5SSC/M35><F I u-d U T PCDigADlcM 

JgliF I u-dUTPa>;BSfcft?¥-r^. :it^^L 
tzo ii^-O^tz. D NA^=f 0>mts mmLfzF \ u-d 
UTP<D;1S®Srt-e(*($i:A/if-^T?ftof=a CKDlg 

sii. 03ic^Lfcy;uaa23ci&<7)«sft~aLfco c 
tilt. yji^yti^y-^-cyt^oNA^f^mmom^iWii-f 

i^lK CirS^LTl^-So V— ct L-C(D2Sil<7>F I 
u — dUTPiiPC RiSiBaCDftC/'Mfi* JtBt^^"* t . 
400 0b p<7)DN ASSCD + f^lXai^tv/cF I u — dU 
T P^y^-OSif}^^t^i>o "^tiit^m^tifzjf^^? 

[0048] (6) FCSIZ^^PCRO^E-^ — 
0 5li. PCRS/^;(7>i^^(::*5lt^SBffiiigiiata)tt^ 

LTt^«• 0*. AWIil 0-9--r^;U. =ftg]tt2 0-9- 

-<^;u. i2&=ft9iii3 o-9->r^;K m^Wt^o-^^^ 
iW 23fta]ii5 o-9--f ^^uOJKSitlSSP&S^tv^mi 
TLfc^t^lc. iB!lSLfct(D-C*€»o 0 5 J: 
SBtSIISacD-lfa^rBlilttCDfil (y^>t) liP 
CR-9-Y^;utftici^'>LrL^^o ca>esii. dna 

[0 0 4 9] 061$. ^SBfUiBaa^-tfp^rBiiittcD 

|::f I u-d UT P<Dffit8)J)^ I^Ag]t?^*tLr t^^o 

0*. o^-(^)w a8ri2ot>-^^ 
j^Sl^iis o-9--r^;u. i ^Sl$ii*4 o-t^^f^/u. 2 

a)fIt?ftSo 06*^P,5>*^«cfc5(::. 1 o+h>f ^;u&lz 

fie,*vf-gaffiHgia I*. F I u-dUT 

p(r>^iixt\tm^t^t^'^i\t<h:^^ cosBts^^a 

fcjft^ ±IEOSl (c^Lfccfe9^j:2«»^7^;Ucari* 
i6-5ZtA<ai*fro ^fr. 5 O-y-Y^^UOPCR^UfT 

fco st^fifc^>i±;^tr>*^Asaya[itfc*si£:F 1 u 

-d U T Pi: L-C^SSfH^o 
[00 50] 07li. PCRif-f ^VUacDliai: LTTP 
CRSJi&jSia* (5a« I) ICteft-Sit^iDNA^^^a* 

^■ry^7-c?ft«o iiis**LfcDNA»^ofga*. Ji 

NA(;)«!Ifflfl£«-a«lltL/ip 0*. Egft^l±2 00p 
g (3, 7 5X 1 06ae—) (D^A^f^T— i/DN A 
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(3. 7 5X1 OS^e-) . =ftePI*2pg (3. 7 
5X1 043 tf-) s jSH^^fiO. 2pg (3. 7 5 
XI 03z3tf— ) i^tt'etlTTi'to 

[005 11 0 8fi. fil^(Dt!Jfflaa)|iat UT<D2 O 

1 o-9--r<7;uaizi o 2 4 (= 

2lO) fg(ciii|ii^*L^#^a)-C% 3. 7 5x 1 06rae- 
(2 O O p gffl^) (DDN Al*3. 7 5 x 1 o9a e~- 

7 5X 1 06(7)^, FCSttjaOTM 0-9--<>7;U^|C7. 

44x1 o9zie-ttji!i*tL. i^tii::. «D^a e-a^i^ 

3. 7 5 X 1 oSCO^dlil 0-y--f <7;U^lCO. 31 x 
1 0 93tf-ttjfflS*Lfco C(Dcfc3f3. FCSfl-aiKD^ 

icBx.i>o c*ti±. «^±sSl^l::fct^rlitiDNA/)^'>^i: 

[0 0 5 2] FCS$fflt^fcC(7)l:SSl^^— A(Z>PC 
RSaiil 0-9--r^^UOii'lg^-Ct. 1 03u/<;U(Da 

a^DN A^ffiiSSa>6^dj3E)<RrflS'efe'&3&^ lS8;b^^^A' 

^J:5fz. SMDNA(7>«!JMjlSA<2 0-9->r<7;U^CO:^ 

36<cfcyfi<itsai*So ccDig-eiiDNA^j^^^tD^a 
i:S«5a>aa>ii«i*s«w-efc-S(D-e. pcsituiccfc 
y BMDNA^Taa)^M;b^plt^r*fc^o ^tc.^-^ 

(*«BlS-r4A<. »Ja)*S^ffil^T^^fi|fl)li«3b^5 00b 

pcD3Ma>DNAiB5tj-eetfia3«sci:taigTf#fco * 

t>lC. a/7(Dl|g^TMi. PGR 2 0-9- -f<7;U. 5 |i I (D 

[0 0 5 3] ±^Ltzmmm^\zyr:'rj:oiz. ^mmv 

(i> llgSillPCRlz^-r^5^^ti-a:^;^i:L"CFCS 

SWaMdSLTt. 50%a>dTTP$F I u-dU 
T P Jz® ^8lx.T t PGR *<Ri^^;K?S:t^ c t ^ SEB^ L 
fzo ftl^liS OObp. lOOObp. 2000bp<l: 

> K3b^5 0!lft-9-'<^;u«CD^;i/B^i^lci3!lT'«iai*ttfco 
CCD^j^Ii. S^lil^t LTffi^OPGRlCffitxt**!.* 

<Od^acDa?ai: LTOSJCSa^i:. '>a@(DPCRth-f 



[0054] *SSB^|Ccfc4FGS^— XC7)Sa&«)PCR 

$fflt^SCi:(Ccfco-C. jSSgaiffiS^RELFiit^ofc 
»«f)5^ i^^A^^p-^ h^^3?-r— -^yyu^p^ h^^ 

5i*«#Fcs-t»eiajai*^<D"efe5o c*t?><DFcs 

*f,(c(il»^3Ka3'<-XCDSTLl^»S?Sg3<. 

[OO 5 5] isl±<7)J:5lC. FCSfCcfcy^l^Df^^Clfc 
It'520<Dm^?'cC/<^;<— — *#^C<h*<ai*'So ^ 
tilt^ti^^m (1 0-15 I ) |zfelt^^^a5^i^a<!:^3^ 

^a)M5iffi»«ar-*'5o *«^-ett. Fcs*i5i^^ 

tt?19<Djift<h LTffll^r PGRj^l^COPW^fTofco P 

!»s<7)DNA«siafu<Dsa*ff9»A<a3*«<, pgr 

(zFGs$j^;fflai3fc^.fc3i3-r'S:&r::. mm&^mm-^^ 

<?Mzml^^BntLXyJ\^:tlyy■t^>^ 1-dUT 
P^ffitV ti^ti^^mmLfz^<7 i^^i^l^n^TVPCR 
^ffoZtlZ^-oX. 4000 b pa)l>J;3SMDNA 

0^^^)><f^n5ztt<tii^fzo 1 o-9->r^;ix^rc 
it. Fcsmtit^^m\ztiif^Wi^i^^^(o^^miia>m 

jDlZj:oTiSiBDNA0!)Siai3b<aJ*/i« PCR«iaia>» 
{i^*«lti3?imcD{*a ( 5 ;/ I) ^om^D N AO^Dffl^ 
^ai*> 3. 7 5 X 1 06a e— 36>t>3. 7 5 1 03zi e 

[0056] S3tx:r.;U:¥-S^^«<7)J:5>S:it3fe^x 

:y^>^\zmr5i^fzP cR&Si^^t<)>m\zm^^^xi^ 

^ (He id, G. A. GenomeRes. ^ 
6. 986 — 994. 1 996. LIvak, K. 
J. . PGR MethodAppl. . 4. 357 — 
3 6 2. 1 995) o Z<D&mitltim^*lXl^^t)<. M 

1. m20>pcRy=y-c'7 ' ^T—omiz^ 9t^&mt 

LXi&^tzNASBA^tti^APEXmtmC<. — O 

(Z)«sia5»j tn^L ui^ik&mm s #ii ^ f£ it -e jS: < . 
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mm'^s. (Tm) t,%it-rs£e^^*<fc*o L*^t. 

r^&*tL"Cl^'S (Castro, A. Anal. 
Chem. . 69. 3915-3920. 1997) « 

[0 0 5 71 ®Stt(Z>S^*^P>l*. FCSl:iS^l^fcP 

mmcD^^y (Po i i 

ffc*ve)<r>Slt1^?b<0iS^ns^. FCS(cS':5txfcFA 
-pcR(i::f^^vit^*p-rAMc^x^f£it-e. iiS;<D 
pcR7'yi2-<lc-rcicj£^a33fe^o -^-ttSt. ;u— ^> 
ffypc R&#tt F A- p c Ra)&i*i3jsa(3ssai* 

4p LA^t. RT-PCR (iSe^PCR) a)cfc9?Sftfe 

(CI*— <ia>fflsa*a>mR N A $sg-r ^ ti,ih^^o 

[00 5 8] V)Um%p)^WlRXSi3'p2x^ h^f'py ^ 

mm^vmm * * ?> ic 5? ^ ur— t? t m^ir i> «g# 
— y^xa)±rzg<t£it-c*y. Fcsi«fa»ttt?fc 

ftrBi^^-r^(7)ic^Lr. Fcsfi^^^j^dri^iijsii^-cfc 
y (ussffqtriii ^i'rBiT'fci^*^ FcsssMajtsn-icis 
cr. ^♦ti5^cfcyg<T:t,cfc<. »^l<i*i 

><fi^^(D^5^:^M^W^^V\tm^t<^^o FCS 
ffi*. FCS^Se«*itSLfcy. «SlBfiJSlB«fL 

Fcsa!isarci8'fi-9->:^;u*is]ii3i-r^ie^^;b<?^tt 

Ui*^o irl^^Ott. FCSl*l^ffittMcOS!l^/^f£*^t> 

[0 0 5 9] Fcs(iifgsittr*fcy. 
ic-r«(7)-e. pcR-9->::^;ugttFcsA^s&^t'r^?ll 
ssTja^^-So «iB#(Cck^^iHja)?:iiStti o^l(Z)-9- 
>:^;^a•c•^To/i:A^ SliMiciii 0-1 SLcDftas 



<Ztii<mik^tzify. i n-s i t u PCR|Zc*:S4#^ 
(D R N A '\i> D N A S C <h * So 

[00 6 0] PCRmmOMmiZ2f3ii^^'T 

li^<<DDNAaj5^^?S'rSA^tL^?Sl^o -^<DJ:3* 

ii^i^ii. DNA<7)g(*«£3fea>y;us^ailijfe'efi<«^ 

jm35:Sa«ef;&«ig5^lit!:**i'S«^tt^ CONT i VN 

(Max — Planklnst i tuteU) <7>cfc3^ 
=i>ejL— ^-::/py^A*J:i^Lfc*«0^(D*jfelr?{> 

[o o 6 1 ] *f^0^(3tettS/iiisxg(i. ^m^^m^ 
I*. '^^Xgrz^/foT. iilSias•r:B^ya**^^5:*^o 

fc@M3^^^^yyi'5i^l|CD2i:g(7)B o u n d/F r e e 

y>^) . SMftaji/x^A (PTpT^-r -y^x) tRTfig 
-Cfc'Sctli^at'fcSo i^>!7liFCSfc«':5lxycF A 

[0 0 6 2] 

[H2] B2I*. Bi (D£Sa>-SPffi:^gl. 
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laai a 31*. r#a-xsai*«iicj3i+4i8*BiSift 

[0 5] 0 51*. PCR£lSa>ia€l=j3lt'SgB4Si9B9 
[06] 06(*. ^^E-tSSSSLi-iiof^fSimixOitZ, 

[071 071*. PCR^^<?)l^'Bl.a>mm.tLXPCR 
iSu I) |Cj3lt-5ii4iDNA»^ja$5it- 

[0 8] 081*. filM(0lD)«Ska>iiil[^L-C(D2 0-tf'r 



4— 

1 2-6t«^. 
1 3 -v^^-f K^f^X, 
1 4--M. 
1 5- 
1 6- 



[01] 



[021 





Laser Beam 
(A) 



[03] 

M 0 10 20 30 40 50 m o lo jo jo 40 jo 



[04] 





0 30 40 

% Of Ru^JUTP 
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[B5] [196] 




F^— 2G045 AA35 DAI 2 DAI 3 DAI 4 FAll 

FA16 FB01 FB07 JA01 
4B024 AA01 AA11 AA20 BA80 CA01 

HA08 HA11 HA14 HA17 
4B029 AA07 BB13 FAOl 
4B063 QA01 QA19 0010 0042 ORGS 

QR42 QR58 0R62 0S25 QS34 

QS39 QX02 



